Post-transcriptional control of protein synthesis in Balb/c-3T3 cells by platelet-derived growth factor and platelet-poor plasma.
Platelet-derived growth factor (PDGF) and platelet-poor plasma, which lacks PDGF, both induce a rapid increase in the rate of total protein synthesis within quiescent, density-arrested Balb/c-3T3 cells. This stimulation of protein synthesis is associated with an increased aggregation of ribosomes into polyribosomes. Nuclear functions are not required for this response, as demonstrated by the observation that this stimulation of protein synthesis occurs in cells pretreated with actinomycin D and in enucleated cells (cytoplasts). The response to PDGF persists even after PDGF has been removed from the culture medium, but in contrast, when plasma is removed from the medium, polysomes disaggregate and protein synthesis declines. PDGF and plasma do not function synergistically to increase protein synthesis, whereas they do to induce optimum DNA synthesis. Thus stimulation of the translational apparatus may be necessary for the mitogenic response of Balb/c-3T3 cells to growth factors, but it is not by itself sufficient.